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1. Introduction
Last RAN2-117-e meeting sent a LS on the PEI and UE subgrouping in [1], with the following two questions.
	RAN2 has discussed about ‘last used cell’ issue for PEI capable UE, and the following agreements were made:

· A PEI-capable UE stores its “last used cell” information. FFS on how to capture this in the specifications.

· Do not introduce an associated timer for the “last used cell” information stored by UE.

· The “lastUsedCellOnly” indication is a cell-level configuration and there is no per-subgroup indication.

· Introduce a one-bit indication of lastUsedCellOnly in PEI-Config.

· RAN2 clarifies the meaning of “last used cell only”: When a cell broadcasts “last used cell only”, a UE monitors PEI only if its last connection was released by this cell.
With above agreements, RAN2 also has triggered a further discussion on the mismatched understanding about the ‘last used cell’ between UE and NW. RAN2 understands that the UE assumes the ‘last used cell’ is a cell by which the last connection was released, but CN may not update the ‘last used cell’ to that cell  if CN was not involved in such connection release. 

To solve this issue, one potential solution is to reuse LTE method, i.e. to introduce ‘no last cell update’ indication in RRCRelease message for NR PEI. RAN2 would like to ask:

Question 1: Whether the mismatched understanding about the ‘last used cell’ between UE and NW still exists in NR, if so, whether the LTE method (i.e. to introduce ‘no last cell update’ indication in RRCRelease Message) can be reused?

In addition, RAN2 also have discussed one problematic scenario where certain gNB(s) within a RNA does not support CN-assigned subgrouping but others do. 

In this scenario, assuming that the anchor gNB does not support CN assigned subgrouping, it may not forward any information (e.g. CN assigned subgroup ID) to other gNBs when initiating a RAN paging to a UE. It may result that the UE will try to receive the paging information according to the CN assigned subgroup ID, if any, after cell-reselection. But the current camped cell that supports CN assigned subgrouping will page UE by not using the CN assigned subgroup ID due to the lack of the CN assigned information about that UE from the anchor gNB. RAN2 would like to ask:

Question 2: Whether this problematic scenario can be avoided or needs to be resolved through signaling?


The SA2 reply LS is provided in [2]
	SA2 would like to thank RAN2 for the LS on PEI and UE Subgrouping and would like to let RAN2 and RAN3 know about the following aspects.

SA2 has previously agreed the following text captured in TS 23.501 (since v17.3.0) for paging strategy, PEI and UE subgrouping:

“The AMF, when determining its paging strategy (see clause 5.4.3), should take into consideration whether a gNB is using Paging subgrouping based on the UE's temporary ID.
NOTE:
Paging messages sent to that gNB can increase UE power consumption for other UEs that support Paging Subgrouping based on the UE's temporary ID.”

RAN2 and RAN3 can decide about PEI and UE Subgrouping support in the last cell, however SA2 does not expect to discuss or introduce any further Core Network changes for it. 


The contribution provides our views, and the companion draft LS can be found in [3]. 
2. Discussion
As observed in the RAN2 agreements above, each cell may broadcast the “lastUsedCellOnly” indication so that the UE only monitors the PEI at its last used cell. This is also reflected in the TS 38.331 v17.0.0 as follows. 
	lastUsedCellOnly-r17                      ENUMERATED {true}                                                OPTIONAL,  -- Need R

lastUsedCellOnly

When present, the field indicates that the UE monitors PEI only if its last connection was released by this cell. A PEI-capable UE stores its last used cell information.


2.1 The “last used cell”
As described in the RAN2 LS [1], there is a specific scenario where the CN may not update the “last used cell” in case the CN is not involved in such connection release. 
This scenario is not new even in LTE, with the following history. 

1) In the RAN2 LS to RAN3/SA2 in R2-2005985. 
· RAN2 has identified another potential issue with the solution described in R2-2004317/S2-2003217 if it is possible for the eNB to release the RRC connection with RRCConnectionRelease without establishing/releasing the S1 connection (e.g. in case of CN overload or MME reset). The UE would be unreachable while it remains camped on this cell or till the UE establishes/resumes RRC connection (i.e. MO data, MO signalling). RAN2 assumes the same issue could also happen in 5GC.

2) Then SA2 replied that this scenario acknowledged this exists, and suggested to have a RAN based solution in [S2-2006478/ R2-2008544]
	SA2 would like to thank RAN2 for the reply LS on system support for WUS (S2-2005090/R2-2005985). SA2 acknowledges the RAN2 identified potential problem scenario where a UE could be unreachable for a period if it remains in the same cell, after a release occurs and the S1 connection was not established. 

SA2 discussed the scenario described by RAN2 and as the core network is never contacted the core network cannot be aware of the scenario.

SA2 has discussed the option of the MME being configured with paging strategies to allow the first page in the last known ECGI or TA to be provided with the last known ECGI, and paging retransmissions to not be provided with the last known ECGI for subsequent paging and WUS being broadcast when the last known ECGI is not provided. This option may resolve the UE unreachable issue mentioned in RAN2 liaison but will have impacts on paging strategies a network can use and/or undesirable impact on the population of WUS capable UEs in the TA.

As a result SA2 asks RAN2 and RAN3 to address the scenario without impact to the core network. If any alignment is needed in SA2, then please let SA2 know, so SA2 can take any feedback into account.




3) RAN3#119 meeting discussed this scenario for LTE, and provided the relies in [R3-205652].
Then for NR, we think the same scenario may happen as well, for the “last used cell” issue. Specifically, at least the following cases may happen.
· CN overload case
The AMF may send the OVERLOAD START message containing the Overload Start NSSAI List to the NG-RAN, to ensure that only the signalling traffic from UE(s) whose requested NSSAI includes S-NSSAI(s) other than the ones contained in the Overload Start NSSAI List IE, or the signalling traffic not indicated as to be reduced by the Overload Action IE in the Slice Overload Response IE for the UE(s) if the requested NSSAI matched, is sent to the AMF, as specified in TS 38.413. Then the NG-RAN acquires the request NSSAI in the Msg5, it can release the UE without establishing the NGAP association.  
Another example is per PLMN overload. The UE provides the selected PLMN ID, or the registered AMF in the Msg5, that is when the NG-RAN can identify the UE selected PLMN ID. Then when the corresponding PLMN is overloaded, the NG-RAN has to release the UE as well. 
· NG reset

As specified in the TS 38.413, the NG reset is can be used when the AMF resulted in the loss of some or all transaction reference information. The NG-RAN shall abort any only ongoing procedure (except for another NG reset procedure).  
Though the above cases happen not frequently, this scenario needs to be considered in the NR. Thus, the reply to RAN2 is that the LTE method can be reused. 
Proposal 1: For Q1, RAN3 confirms that the mismatched understanding about the ‘last used cell’ between UE and NW still exists in NR, and suggests to RAN2 that the LTE method (i.e. to introduce ‘no last cell update’ indication in RRCRelease Message) can be reused. 

2.2 CN assigned subgrouping
The scenario in the RAN2 LS in [1] is described as follows. 
· Anchor gNB does not support CN assigned subgrouping, so it may ignore the CN subgrouping information in the PEIPS Assistance Information in the Core Network Assistance Information for RRC INACTIVE, even if signalled by the AMF;
· The anchor gNB triggers RAN paging, without the PEIPS Assistance Information to other gNBs;
· The other gNB supports the CN assigned subgrouping by system information. But for this UE, it can not use the CN assigned subgroup ID to page UE, while the UE is expecting to use it for paging.  
· Then the UE will try to read the PEI, and thus miss the paging message if the monitored PEI does not contain the subgroup ID of the UE. 
Hence the worst case is that the UE is always unreachable until the next RRC resume procedure triggered by MO data/signalling, periodic RNAU update, periodic TAU etc. 
In order to avoid it, a simple way is to have a uniform support of the CN controlled subgrouping, e.g., at RA, or RNA level, while without any signalling support. Alternatively, another solution is for neighbour gNBs to exchange the CN controlled subgrouping capability. Then the anchor gNB can decide to allocate the RNA based on this capability. 
Since the CN controlled subgrouping support is basically AMF level, where it can be assumed all gNBs connected with the AMF should enable this feature, we understand the uniform support would be sufficient, and preferred. 
Proposal 2: For Q2, RAN3 understands this is a problematic scenario, and prefers to avoid it by uniformed PEI support in a certain area without signalling support. 

3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: For Q1, RAN3 confirms that the mismatched understanding about the ‘last used cell’ between UE and NW still exists in NR, and suggests to RAN2 that the LTE method (i.e. to introduce ‘no last cell update’ indication in RRCRelease Message) can be reused. 

Proposal 2: For Q2, RAN3 understands this is a problematic scenario, and prefers to avoid it by uniformed PEI support in a certain area without signalling support. 

The draft LS to RAN2 is given in the companion paper [3]. 
4. Reference

[1] R2-2204240, LS out on PEI and UE Subgrouping, RAN2
[2] S2-2203252

Reply LS out on PEI and UE Subgrouping, SA2

[3] R3-223293
[Draft] Reply LS on PEI and UE Subgrouping
Huawei[image: image1.png]



3GPP


